Identifying, developing and commercialising innovations through traditional approaches are often ineffective or inefficient when discontinuous conditions occur. New or additional capabilities and practices are desirable for organisations under such complex conditions.
Introduction
Innovation can be defined as a process made up of three subsequent phases named respectively search, select and implement . The success of every innovative action is rooted in the very early phase of the process where firms look both inside and outside in search for new ideas to renew themselves. Most innovation literature is about steady state conditions, where firms are focused on 'doing what we do but better', while discontinuous conditions -i.e., 'doing differently' -is less researched (Bessant, 2008) . At the same time, the old exploration/exploitation question is challenged by the scope of changes in environmental elements and by the level of interactivity amongst them, which means that discontinuities incidence is likely to rise. In other term: to survive firms have to satisfy, at the same time, the requirements of today's customers (in terms of functionality, price, time, quality, place and service) and the needs of tomorrow's customers, in a context that cannot be expected to have the same characteristics as in the past. The first requirements develop along a defined pathwayi.e., existing trajectories -and produce incremental as well as radical innovation. The second ones instead also result in small -i.e., incremental -or large -i.e., radicalinnovation but refer to new trajectories -i.e., new directions. Therefore, it can be argued that the exploit/explore binary divide is referred to the direction of the search activity: 'same direction' -i.e., along a defined pathway -or 'different direction' -i.e., beyond the envelope, out-of-the-box; whilst in both situations we have small or large steps in terms of incremental and radical innovation. Discontinuous innovation involves a fundamental change in the approach or technology.
This article refers to innovation under the general context of discontinuous conditions -i.e., innovation beyond the envelope, which occurs under environmental complexity -and it refers specifically to the search phase of the innovation process: the exploratory search. A questionnaire submitted to a 500 high-tech Italian firm sample was developed and exploratory search practices and innovation performance were investigated by structural equation model (SEM) methodology. Specifically, the article provides the first evidences of the exploratory innovation process, analysing: a the search phase b its outcomes in terms of developed competences and innovation c the final results in terms of obtained performance.
On the contrary, previous contributions focused on single aspects of the whole process.
The article is organised as follows: Section 1 is the Introduction; Section 2 reports the research design, the conceptual model, constructs and hypothesis; methodology is in Section 3 and analysis and results are in Section 4. We discuss contributions and limitations in Section 5.
Research design
Innovation can be described as a problem of search, selection, implementation and capture . Search focuses on how to find opportunities for innovation, while selection refers to what to do and why; finally, implementation and capture conceive respectively. how to make it happen and how to get the benefits from it. Search phase resides at the fuzzy front end (FE) , and specifically at the 'early' front-end, where activities are related to generate ideas, managing ideas and locate opportunities (Crawford and Di Benedetto, 2005) while selection and concept development refer to the 'later' front-end -i.e., selection phase. 
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According to literature, in the search phase there are two main activities: idea generation and idea management. Idea generation refers to environmental scanning, idea seeding and opportunity identification; idea management is the process of capturing, storing, and organising ideas to be adopted in the late FE processes. Under discontinuous conditions, firms need to develop the capacity to 'see' weak early warning signals, extending their natural steady state search space (Day and Schoemaker, 2006) . But it is often firms that excel at managing innovation in a steady state environment that suffer most when discontinuous shifts occur (Christensen, 1997; Leonard-Barton, 1995) . These firms typically deploy 'best practice' steady state routines (Kahn et al., 2005 ) -i.e., they work closely with customers/suppliers, and they make use of sophisticated resource allocation mechanisms in order to select a strategically relevant projects portfolio. They also, use advanced project and risk management approaches in developing new products, services and operative processes. These 'exploit' search routines are the product of well-developed adaptive learning processes that give firms a strong position in managing innovation under steady-state conditions. However, the same routines may also act as barriers to detecting and responding to innovation threats and opportunities, associated with discontinuous shifts. In fact, in such context, the 'explore' search behaviour involves radical, 'do different', generative learning. These two search activities are different in nature thus requiring very different routines to be enabled . For this reason it is often new entrant firms who are best able to exploit the 'fluid phase' and develop innovations to take advantage of the changing conditions (Christensen, 1997) . While a 'deep search' (or 'exploit' search) seems to secure success in a 'steady state', it is generally a 'wide search' (or 'explore' search) that it is required to succeed in discontinuous conditions. Different search practices are required for these two different types of search and this has only captured researchers' attention in the last decade (McDermott and Colarelli O'Connor, 2002) .
Based on a literature review and on the results of more than 80 case studies developed by the DI-Lab researchers (Bessant, 2008) , we identified bundles of search practices to be adopted under discontinuous conditions (from here on the term, 'search practices' refers only to discontinuous conditions -or DI). These practices do not yet appear as 'routines' but are rather indicators of emerging patterns and trajectories around which such routines may form. The process of developing and codifying routines for discontinuous conditions will require extensive experimentation -essentially a trial and error learning phase aimed at building a relatively structured set of approaches for dealing with them.
Literature review
It is possible to review literature on search topics according to two main perspectives: where to search and how to search. Contributions on the first perspective (where) refer to the choice of:
a knowledge boundary (internal and external) b knowledge domain (market and technology) c knowledge proximity (local and distant) d search intensity and scope (depth and breadth).
Literature on the second perspective (how) investigates the practices used to organise search. These practices are behaviours as well as structures or processes that deal with search for innovation.
'Where' to search: the directions
Contributions on the boundary area (a), consider whether an organisation is drawing on internal or external knowledge sources. External sources for innovation are customers (Von Hippel, 1988) , suppliers (Pavitt, 1984) , competitors (Dussauge et al., 2000) and research centres (Link et al., 2006) . For the first two sources of knowledge the impulse is market-driven, while in the others is technology-driven (Sofka and Grimpe, 2010) . Other external sources are: conferences, trade, fairs, press (Frost et al., 2002) . Internal sources instead are individuals who can act as boundary spanning, champions, scouts, idea generators, gatekeepers (Reid and De Brentani, 2004) . Here, issues such as knowledge management (KM), idea generation, incentives have great impact.
Recent literature pointed out the importance of Openness in the search field (Chesbrough, 2003c) and refers to external knowledge identification as search strategy (Laursen and Salter, 2006; Sofka and Grimpe, 2010) . The openness to external knowledge has been defined according to the search areas (d) breadth and depth. The breadth is measured by the diversity of external inputs and represents how widely a firm explores external knowledge. The depth instead is defined in different ways by different authors: for Katila and Ahuja (2002) , it is the degree to which existing knowledge is reused (or exploited); for Laursen and Salter (2006) , it represents how deeply a firm draws knowledge from external sources. On the same line, Sofka and Grimpe (2010, p.4) argue that firms need to specialise their search strategies "as a balancing act between fruitful diversity in potential knowledge impulses and the efficiency of how to access it".
They found that firms need to expand the search scope, while, on average, they only draw deeply from one source.
Knowledge domain (b), is used in literature to refer either to the search source [Sofka and Grimpe (2010) distinguish between science-driven, market driven and supply driven sources] or to the generated knowledge (Lavie et al., 2011 (Lavie et al., , 2006 . Katila and Ahuja (2002, p.1184) add the local vs. distant search areas (c) to refer to how the new knowledge acquired by firms is closely related to its pre-existing knowledge base: local search (or 'exploit' search) on one end of the spectrum, and distant search (or 'explore' search) at the other end when "search behaviours involve a conscious effort to move away from current organizational routines and knowledge bases".
To sum up: in current literature there are different dimensions and many areas to analyse search; empirical articles focus on some of them and sometimes definitions adopted are different for the same concept. As above explained, when dealing with DI, the problem is not the search lack-or-presence but the overall search direction. This can be constrained as bounded exploration if a firm, in order to extend the boundary of a known business frame, continues to direct its efforts along a defined pathway. On the contrary, it can be unconstrained by the old rules of the game and be directed towards a re-framing of different elements in the environment or even directed towards an open space where completely new game can emerge.
Whilst consideration is given to question of exploit vs. explore search, our goal is to focus on the successful behaviours, structures and processes experimented by firms in dealing with DI search. In other term, our analysis object is the search practice. Given this, in order to map these practices, the where-dimension search areas are not so useful, since a practice can be referred to not just a single dimension and search area but to many of them. Considering that the search phase resides at the early FE of the innovation process, it can be useful instead, to refer to its macro activities. On this line, O'Connor (2008) suggests taking a holistic view when studying a (radical innovation) capability as it develops from a complex system of interdependent elements. A single aspect should not be analysed as isolated from the others. Therefore, we reviewed early FE literature, adopting an holistic approach on search practices, in order to identify its scientific domain.
'How' to search: the practices
According to the early FE literature, activities can be broken up into two broad categories (Crawford and Di Benedetto, 2005) : the first one groups activities dealing with the process of idea generation while the second one includes those related to the idea management.
Idea generation refers to opportunity identification and analysis carried out by environmental scanning (Flynn et al., 2003; Kim and Mauborgne, 2005) , seeding ideas (Hargadon and Sutton, 2000; Gamlin et al., 2007) , application exploration (Thongpapanl et al., 2008) . It can occur inside or outside a business.
Idea management is the process of capturing, storing, and organising ideas adopted in the late FE process. It can be used also for preliminary idea evaluation and screening as well as idea diffusion across the company (Gorski and Heinekamp, 2002; Van Dijk and Van de Ende, 2002) . It integrates activities, such as ideas generation, screening, collaboration and idea development, from the early and late innovation FE.
Glassman (2009) highlights some of the current literature shortcomings on idea generation and management: particularly the need to integrate the two categories and the need to include KM, which is transversal to both categories (Hargadon and Sutton, 2000; Flynn et al., 2003) , in the fuzzy FE process.
The how-to-search dimension refers to organisational practices used for idea generation and management activities (KM included). It is possible to identify in the literature a number of recurrent themes within these interlinked categories. These are summarised in Table 1 , with their main references. 
Conceptual model and hypotheses
The conceptual framework ( Search box refers to the four search dimensions drawn from the literature (Table 1) . These dimensions contain specific search practices derived from the literature as well as, empirically, from the 80 case studies developed by the DI-Lab and discussed with industry experts in focus groups (Bessant, 2008; Aloini et al., 2010) . These bundles of search practices, which support each other, do not yet appear as 'routines'. They are rather indicators of emerging patterns and trajectories around which such routines may form. In fact, the process of developing and codifying routines for discontinuous conditions will require extensive experimentation. In specific they will need a learning though trial and error, leading to a relatively structured set of approaches for dealing with innovation in complex environments. The practices in the box are used to 'explore' searching: i.e., to search in new directions -beyond the envelope. The rationale of the conceptual model posits that search practices have an impact on the exploration activities box, which specifically refers to competence exploration and to exploratory innovation. Competence exploration is "… the tendency of a firm to invest resources to acquire entirely new knowledge, skills, and processes. Its objective is to attain flexibility and novelty in product innovation through increased variation and experimentation" [Atuahene-Gima, (2005) , p.62]. It reflects search behaviour processes that engender procedural knowledge or skill (Kogut and Zander, 1992) . Exploratory innovation "… denote technological innovation activities aimed at entering new product-market domains" [He and Wong, (2004), pp.483-484] . Exploratory innovations are radical innovations that offer new designs, create new markets, and develop new channels of distribution (Jansen et al., 2006) . In other words, the explore search is linked with distant search (see the type of knowledge/innovation generated discussed in § 2.1).
Performance box is composed of innovation and firm performance. We analyse exploratory activities, therefore the reference is to radical innovation performance. These activities involve fundamental changes in technology for the firm, typically address the needs of emerging customers, who are new to the firm and/or industry, and offer substantial new benefits to customers (Chandy and Tellis, 1998) .
By exploiting existing competences a firm can develop successful innovation. Exploratory innovations require new knowledge or departure from existing knowledge (Jansen et al., 2006; Benner and Tushman, 2002) . As competence exploration involves experimentation and focuses on emerging markets and technologies for ideas, it is supposed to generate exploratory innovation (Attuahene-Gima, 2005; Miller et al., 2007) . Therefore, we posit the following hypothesis:
H1 High level of search leads to high level of exploration activities.
We modelled the impact of exploratory activities on firm performance as a two-stage process in which activities affect innovation performance that, in turn, affects firm performance. This path model approach is also consistent with Eisenhardt and Martin's (2000, p.1106) argument that "dynamic capabilities are necessary, but not sufficient, conditions for competitive advantage", hence their impacts on firm performance must be measured through their effects on the firm's resource configuration (new products in our case). Therefore, we posit the following hypothesis: We have a dedicated group of people (e.g., from marketing, sales, R&D) that explores new ways to apply our existing technology to new industries and new customers. When we have a very new and different technology, we search for multiple applications and conduct several market experiments to discover promising markets.
H2 High level of search leads to high level of exploration activities.
Managing idea generation MNG 2 We encourage people to come forward with ideas, even if they have only a vague idea of the potential market applications for the idea.
Our organisation supports corporate entrepreneurship as part of our discontinuous innovation efforts.
Network management system NET 3 We consciously hire people who are different to encourage diversity within our organisation.
In our organisation, we encourage radical innovation teams to expand their resource network by tapping into the knowledge of any employee in our firm.
In our organisation, we have 'network ambassadors' who can help radical innovation teams connect with other people company-wide when new knowledge or insight is needed.
Openness to external sources OPEN 2 We have a website where outsiders can submit their suggestions and ideas for new markets, products and/or services.
We use an open innovation system in which technology-related challenges are posted online by our R&D staff so that a community of registered scientists anywhere in the world can propose their solutions.
Exploratory innovation (He and Wong, 2004; Lubatkin et al., 2006; Cao et al., 2009) 
Constructs operationalisation
For construct operationalisation, we used scales which are well consolidated in the literature for exploration activities and firm performance (see Table 2 for specific references), while for search practices we used the measurement scale previously validated in other of our own papers (see, for details, Aloini et al., 2010) . Search dimensions are modelled as a first-order latent construct (factor) consistent with their conceptualisation as a 'bundle of practices'. Each set of practices (i.e., the specific search dimensions) is measured using a set of items (i.e., the specific search practices). The search dimensions measure the search capacity, modelled as a second-order latent construct. We define search capacity, which is yet a new and not consolidated construct in the innovation management field (Bessant, 2008) , as "the capacity to perform the 'explore' search activities under discontinuous conditions". We also compared the measurement scale for search with the results from 80 case studies developed by DI Lab researchers. The case analysis led to the identification of 12 search strategies (more details in Bessant and Von Stamm, 2008) . Each search strategy is a coherent bundle of search practices. Table A (in the Appendix) reports the description of these strategies and the comparison with the search construct previously validated and used in this study. All the search strategies are represented in the validated search construct: some strategies (n. 2 and n. 7) refer to two search dimensions, as the specific search practices they are composed of report to one or the other dimension.
To measure innovation performance we included two intermediary variables: product innovation intensity and number of radical products introduced by the firm in the last three years. Product innovation intensity is measured as the percentage of total annual sales of new/highly improved products introduced over the last three years. Natural log of product intensities were used to compensate for skewness. Prior research has shown that product innovation intensity has positive impacts on firm performance in general and on sales growth in particular (e.g., Skinner, 1992; Zahra and Das, 1993; Zairi, 1992) , thus justifying our choice for it as intermediary variable.
Finally, firm performance takes into account the sales trend over five years and controls for the effect of trends in the sector. Data were gathered by the AIDA dataset (2010) and are computed as the logarithmic growth rate of sales revenues between 2006 and 2009 since it is recognised to be a reliable proxy indicator of other dimensions of superior firm performance, including long-term profitability and survival (Timmons, 1999; Henderson, 1999) .
Methodology and data collection
The research model has been evaluated using a structural equation modelling (SEM) approach. In last decade, the use of structural equation modelling has gained increasing attention in both operation management and economic-managerial research (Shah and Goldstein, 2006) since SEM presents substantial advantages over the first-generation techniques, such as principal components analysis, factor analysis or multiple regression (Chin, 1998) .
Methodology
The SEM methodology main phases are briefly described here (Hair et al., 1998 
Sample and data collection process
An online cross-sectional survey was used for data collection. The survey was built on DI phenomenon theoretical knowledge, concepts, models and propositions. Its objective is to describe the purposes and practices of DI search. A structured questionnaire was developed in order to measure the theoretical constructs while five-point Likert scales, with 'strongly disagree' and 'strongly agree' end points, were used to measure the items. A test of the resulting questionnaire was conducted on two groups of subjects: colleagues and target respondents. These two tests were conducted independently and lead to improvement and update of the survey instrument.
The target sample frame consisted of Italian medium and high-tech companies selected according to the international OECD science classification. 500 firms were randomly selected from all the AIDA (2010) companies with more than 50 employees and covering the specific two-digit ATECO (2007) codes 20, 21, 25, 26, 27, 28, 29, 30, 32 . Analysed sectors include the areas reported in Table 3 .
The data collection process was supported by the use of Survey Monkey® online service. Respondents were typically R&D department vice president or director or CEO. In the effort to increase the response rate, all target firms were firstly contacted by phone in order to present the initiative. Then, an e-mail including a cover letter of the survey and the survey access (Monster account) were sent to the selected respondents. Two weeks after the initial contact, reminders were sent to all potential respondents by both phone and e-mail. Of the 500 surveys mailed in Italy, 112 responses were received, resulting in a 22.4% response rate. A total of 16 were discarded due to incomplete information, resulting in an effective 19.2% response rate. Statistics on the employees number in surveyed companies are reported in Table 4 .
Table 3
Business sectors in the sample Aerospace 3%
Computers, office machinery 10%
Electronics-communications 3% High-tech Pharmaceuticals 10%
Scientific instruments 3%
Motor vehicles 9%
Electrical machinery 22%
Chemicals 15%
Other transport equipment 3%
Medium-high tech
Non-electrical machinery 22% Table 4 Number of employees of companies in the sample
Number of employees %

Less than 100 employees 35%
100-200 employees 14%
200-500 employees 20% 500-1,000 employees 11%
More than 1,000 employees 19%
Missing data were automatically managed by the software AMOS 7.0, which uses a procedure known as full information maximum likelihood (FIML, also known as 'raw maximum likelihood'). FIML seems to outperform most common methods of handling missing data, including list-wise and pair-wise data deletion, mean substitution and the similar response pattern imputation (SRPI) procedure, implemented in LISREL 8.30 and higher.
Finally, in order to test the non-response bias (Lambert and Harrington, 1990 ) we compared the early and late respondents by a t-test. The early wave group consisted of 66 responses while the late wave group consisted of 46 responses. The t-tests performed on these two groups responses yielded no statistically significant differences (at 99% confidence interval).
Analysis and results
In the initial part of the analysis we assessed the measurement model; after that, causal relationships were introduced in order to evaluate the full structural equation model.
Measurement model test
The test of the measurement model aims to validate unidimensionality, reliability and scale validity (the last includes: content validity, convergent validity and discriminant validity) of adopted constructs and measures. We have assumed content validity to be maintained, since the constructs are well-grounded in the literature. Reliability of constructs was then tested adopting the internal consistency method estimated by using Cronbach's alpha. Typically, reliability coefficients of 0.70 or higher are considered adequate (Cronbach, 1951; Nunnally, 1978) . Moreover, Nunnally (1978) states that permissible alpha values can be slightly lower (0.60) for newer scales. This is certainly also the case of the search construct reported in this analysis.
Finally, an AMOS-based CFA was applied to the entire set of constructs, in order to assess 'convergent validity, discriminant validity and uni-dimensionality', since it is considered a more powerful tool and it requires fewer assumptions than the traditional Campbell and Fiske MTMM matrix method (O'Leary-Kelly and Vokurkar, 1998).
• Convergent validity is considered verified if individual item's path coefficient is greater than twice its standard error (Gerbing and Anderson, 1988) , or alternatively by examining the loadings and their statistical significance through t-values (Dunn et al., 1994) . It is verified when the factor loadings of each construct are significantly high. Carr and Pearson (1999) consider the observed variables proportion of variance (R 2 ) in order to estimate the indicator reliability (R 2 values above 0.30 are considered acceptable).
• Discriminant validity is established (after convergent validity) verifying that correlations for all possible pairs of latent constructs are significantly different from 1.
• Uni-dimensionality was established by assessing the overall model fit of the general model by AMOS. As reported in the following part, all the selected indexes respect the goodness threshold for a very good fit so that the test can be considered successful.
These tests were applied to validate the measurement models of both search and explorative activities (EA) construct. In Tables 5 and 6 , we present the discriminant validity test output for each construct, while the CFA's outputs are reported in Tables B  and C of the Appendix. The model fit indexes (χ2 53.75; RMSEA 0.06; NFI 0.87; CFI 0.96; IFI 0.96; PNFI 0.53; PCFI 0.58; χ2/df 1.34) together with the previous results, show that all the theoretical constructs exhibit acceptable levels of reliability, validity, and unidimensionality. Results also show that quite all the indexes respect the selected threshold thus confirming the constructs reliability and scale validity. After the preliminary analysis and the model refinement, two critical point still remain in the measurement scale. The first point concerns the search construct and particularly the 'openness to external sources' factor, which present a .56 Cronbach's alpha Index for the group. The second one is about the innovation construct and the firm performance: while the first presents a quite low Cronbach's alpha Index (0.52), the latter shows two items (items 3 and 4) with a considerably lower significance than the other ones. At first we considered dropping off these items and modifying the constructs in order to improve the measurement scales. However we finally decided not to further modify the model because of the adopted scale novelty which allows us to accept lower cutting thresholds and it also leaves us the possibility to improve indicators by using a larger sample. Table 5 Search construct 
Assessment of discriminant validity: chi-square differences between fixed and free models
Structural model test
The full structural model was finally tested. Results are summarised in Figure 3 which also reports the most relevant SEM parameters and significance (construct covariance, regression weights and factor loadings). The hypothesised relationships between search, exploration activities and firm performance constructs are supported by the data. Regression weights are respectively .73 (significant at the .001 level) and .84 (significant at the .001 level). Details about the estimated impact are reported in Figure 3 and in the Appendix.
We also checked for the significance of the link between the innovation performance and the financial performance. The test was performed out from the SEM framework. The standardised regression weight is .21 and significant at the .01 level.
Furthermore, as recommended, a multiple fit indexes set (Table 7 ) was used to check the measurement scale goodness-of-fit with data. Goodness-of-fit criteria evaluate how well the collected data fit the proposed model. They are generally categorised into three groups representing (absolute) model fit, (incremental) model comparison, and model parsimony (Schumacker and Lomax, 1996) . In conclusion, these evidences provide an overall good support for the results to be deemed an acceptable representation of the hypothesised constructs. .58
.33
Note: Error terms are omitted for clarity purpose. Carmines and McIver (1981) , Hair et al. (1995) and Jöreskog (1969) 
Discussion and conclusions
In this study, we examined how firms search 'out-of-the box' for new products (i.e., explore search) and how this may have an impact on EA and on firm performance. The structural test analyses and quantifies links among search practices, exploratory activities and performance. Two hypotheses are confirmed:
H1 High level of (explore) search leads to high level of exploratory activities.
H2 High level of EA leads to better firm performance.
We discuss results on the basis of the two following points:
1 What is old and what is new in H1 and H2 evidences?
• Old. The (unexpected) result of Katila and Ahuja (2002) is the linear effect of search scope (which corresponds to the theoretical notion of new knowledge exploration) on new product innovation, instead of the expected curvilinear relationship. Laursen and Salter (2006) 's work links search strategy, measured in terms of depth and breadth, to innovative performance, which s proves that searching widely and deeply is curvilinearly related to performance. Sofka and Grimpe (2010) support the work of Laursen and Salter (2006) and Katila and Ahuja (2002) , founding a positive relation between search strategies and innovation performance. Chiang and Hung (2010) found that open search breadth (measured in terms of number of external channels opened by the innovating company to draw knowledge for innovation) is positively related to radical innovation performance. Chen et al. (2011) focus on the impact of openness scope, depth and orientation on innovative performance. They found that both scope and depth of openness have a positive impact on innovative performance. However, in line with Laursen and Salter (2006) , they also argued that too many external relationships can worsen innovative performance for STI (science-technology-and innovation) firms.
• New. Prior contributions on search (Katila and Ahuja, 2002; Laursen and Salter, 2006; Sofka and Grimpe, 2010; Lin and Wu, 2010) have frequently adopted the where-to-search perspective (see § 2.1 for details): the choice of knowledge boundary (internal and external), knowledge domain, knowledge proximity (local and distant) and search intensity and scope (depth and breadth). In addition, these contributions operationalised the search construct by using patents (Katila and Ahuja, 2002; Lin and Wu, 2010) or knowledge source actors (Sofka and Grimpe, 2010; Chiang and Hung, 2010) . On the contrary, we adopt the how-to-search perspective, and investigate the organisational practices used for searching. These practices are behaviours and accompanying structures and processes that deal with search for innovation. While 'steady state' innovation involves the problem of systematic search within known or 'knowable' selected environments, discontinuous innovation requires a much more open ended and agile approach to manage both innovation and emergent business fields where search strategies are difficult to predict in advance. Currently, there is not a well-codified 'best practice' model for this. Rather, firms find themselves in the 'pre-routine' stage of capability development, using trial and error experimentation to approach practices which work and may become routine in the future. This phenomenon has only found researcher's attention in the last decade. The how-to-search perspective allows us to take into account the richness of a search strategy that the where-to perspective can only explore superficially.
2 The structural test analyses and quantifies links among exploratory activities and performance, so including the role of competence exploration. What is old and what is new?
• Old. The majority of contributions analysed the relationship between exploration and performance, without considering the competences role. Atuahene-Gima (2005) and Miller et al. (2007) explored the role of competence exploration (and exploitation) on innovation performance and found a positive relation.
• New. SEM modelling was chosen to perform the test of the overall model, as it represents a more powerful tool than factor analysis and traditional techniques: it enables contemporaneous dimensionality checks, convergent validity, discriminant validity and construct reliability, which are all necessary for a secure (not disputable) evaluation of the structural analysis.
The final model has a number of interesting implications, both for research and practice: it is, to the best of our knowledge, the first time that a practice-based (DI) search measurement scale is empirically validated and used. Even if improvements are still desirable, findings can be interpreted as a recommendation for future model refinement. The study is not normative (different generalisation problems occur) and firstly must be interpreted in order to offer some insight for future research or to set the stage for further analysis and model improvements. In order to get a more complete perspective of the phenomena, future empirical investigations should aim at exploring the presence of mediating variables and their effect on performance, as well considering the overall role of contextual variables. The influence of the context in which a company operates may have a deep impact on the model. The present study may also develop to shed light on the search strategies-performance link, which is not completely understood, by using the search practice construct. 
